With an annual loss DYHUDJLQJ 0¼ between 1990 and 2014, floods are the main natural catastrophe (Nat Cat) risk for the French Nat Cat compensation scheme. As part of its role in this scheme, the Caisse Centrale de Réassurance (CCR) offers state guaranteed reinsurance programs and has been modelling the risk of flooding since 2003. This model is based on the traditional valuation approach of direct tangible costs which pairs a physical model with exposure through damage curves. CCR wishes now to widen the studied damage scope to insured and noninsured economic costs and has been collaborating with the SAF research laboratory from the Institute of Financial DQG ,QVXUDQFH 6FLHQFHV ,6)$ VLQFH &&5 ¶V PRGHO KDV EHHQ XVHG WR HVWLPDWH WKH LQVXUHG GLUHFW GDPDJH WR residential and non-residential properties and it is now being developed to include damage to vehicles, agriculture and network infrastructures. Research is also being carried out to take into account business interruptions and indirect losses using an Input-Output model. This article describes the undergoing work on model development to estimate the damage to agriculture.
. losses, as a function of direct losses [27] .
Even if the uncertainties of models developed so far DUH LPSRUWDQW WKH\ KHOS WR ³JDXJH LQGLYLGXDO DQG community vulnerability, evaluate the worthiness of mitigation, determine the appropriate level of disaster assistance, improve recovery decisions, and inform LQVXUHUV RI WKHLU SRWHQWLDO OLDELOLW\´ [28] . Table 2 summarizes the damage classification as defined in this study. This paper focuses on the development of an exposure and a damage model for agriculture. Based on these first results, it clearly appears that the need for further calibration work on vineyards and, more generally, on other vegetal productions will be the next steps of this PhD works. The use of FNGRA data on agricultural disaster damage declared by farmers will constitute a robust historical basis on which determine the OLQN EHWZHHQ &&5 ¶V IORRG PRGHO DQG &%$ ¶V GDPDJH curves.
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Development of an agricultural exposure model
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6 Conclusion: improvement prospects
Exposure model
A first uncertainty source comes from the use of the GPR for agricultural land use in regions where nonsubsidised crops account for a large portion of the agricultural land use (especially vineyards). The coverage rate may not be sufficient enough to obtain satisfying results.
Moreover, we use the GPR 2012 to estimate the exposure but, apart from some plant productions which are quite consistent over time (vineyards or orchards), exposure has evolved between the year of the event and 2012.
Finally, as stated in the paragraph 4.2, the size of the H[SRVXUH mesh has an impact on the precision of the model. Hence, it would be interesting to test its impacts on an event to find an optimal size of mesh.
However, the more a cultivated area is homogeneous and wide, the more the size of the mesh can be large. The objective of improvement is to work on a homogeneity indicator of the plant production in order to create an H[SRVXUH model with varying size of meshes [36].
Damage model
For the same plant production and the same hazard characteristics, the damage can be different depending on the geographic location. In fact, the following agroeconomic characteristics can differ:
-Cropping calendars, -Yields, -Selling price of the production : there may be high value-added local plant productions, -Composition inside a category of plant production,
-Agricultural rotations. Using damage curves may then bring to under or overestimate the damage.
The current objective is to collect data on regional yields and cropping calendars in order to adapt the national damage curves to regional specificities.
As seen in the paragraph 4.3, several GPR categories of plant productions do not have associated damage curves. The objective is to collect agro-economic data to better adapt their associated damage curves.
Finally, more data on past events about flooded agricultural areas and associated damage will be collected to better calibrate the model. 
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